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Introduction
A seismic refraction survey was carried out by Vibra-Tech Engineers at the Dorney Road

Landfill Site in Lehlgh County, Pennsylvania. The survey was authorized by ICF/SRW Asso-
ciates and the field work was carried out between December 21,1987 and January 9,1988.

The purpose of the survey was to provide subsurface, geological information as pan of
ICF/SRW Associates ongoing geotechnical study at the Dorney Road Landfill Site.

Scope and Conditions of Study
A total of 11,270 linear feet of seismic profiling was completed for this project. 5980 l.f. of

profiling was done around the perimeter of the landfill, and 5290 l.f. was done within the
landfill site.

Standard shallow seismic refraction techniques were used for this survey. A twelve chan-
nel, EG&G Geometerics Model 1225 seismograph was used to record the field data. A small
amount of explosives was used as the seismic energy source. On each of the traverse lines,
spreads of twelve geofJhones; with twenty-foot spacing between geophones, were placed along
the ground surface. At the beginning, middle and end of each spread, and at 115 and 135
foot offsetsfrom either end of the spread seismic energy was transmitted into the ground.
The travel time of the seismic energy, from the source point to each geophone, is stored in
RAM memory, and then printed out on an electrostatic printer contained in the Model 1225
system. The twelve geophone was then moved ahead along the traverse line, the last geo-
phone of the previous spread becoming the first geophone of the new spread. This process
was repeated until the end of the traverse line was reached. Photocopies of the raw field data
is enclosed in the appendix of this report.

Limitations of Survey
Geophysical methods are indirect methods of subsurface investigation subject to both

natural limits and interpretational errors. Vibra-Tech Engineers does not guarantee that the
interpreted subsurface conditions will completely coincide with the geological conditions that
actually exist.

One limitation of the seismic refraction method is that the compressional wave velocity of
groundwater (5000 ft./sec.) is similar to that of some types of weathered rock. Unconsoli-
dated soil materials located below the water table will appear to have the same velocity as
weathered rock. Boring and test pit information is needed to supplement the seismic survey-
ing in order to identify the nature of the 5000 ft/sec. material.

Under certain circumstances a subsurface layer may not be detected by the seismic refrac-
tion method. One instance would be the inability to detect a velocity inversion. A velocity
inversion is when a lower layer has a lesser seismic velocity than the overlying material. An
example of this would be a soft shale which underlies a hard sandstone.
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The interface between the sandstone and the shale could not be mapped. The seismic refrac-
tion method will only map those layers which become progressively harder with depth.

Another instance where a subsurface layer may not be detected is when this layer has
insufficient velocity contrast or insufficient thickness, with respect to the overlying and
underlying materials. This situation is called a "hidden layer" in the geophysical literature.
Correlation of the seismic data with drill hole logs will normally identify the presence and
thickness of these layers. Hidden layers are often indicated on the seismogram by analyzing
second and third arriving events.

Results of the Survey
The recorded seismic data was analyzed using two methods. The two methods used were

SIFT (Seismic Interpretation Program), a ray tracing program developed by the United States
Geological Survey and the Generalized Reciprocal Method.

The seismic velocity is a direct measure of the strength, hardness, and degree of compac-
tion of the material. Unconsolidated soil overburden would have a low velocity (1000-2000
ft./sec.), whereas hard, unweathered bedrock would have a high velocity (10,000 ft./sec.).

The results have been presented in cross-sectional view and can be found in the appendix
of this report.

We have classified the following material types from the seismic profiles in terms of
seismic velocity.

Seismic Velocity
(ft./s«c.)'

. 1000-2500
3000-4000

4500-5100
6400-7500
8200-9900

10,000-15,000

Description of Material
Dry, unconsolidated soil overburden.
Highly weathered and decomposed rock containing soil
and cock pinnacles, irregular top of rock surface.
Groundwater.
Moderately weathered and fractured bedrock.
Slifchtly weathered and fractured bedrock.
Unweathered bedrock.

Respectfully submitted,

VIBRA-TECH ENGINEERS, INC

Douglas Rudenko
Geophysidst

Q:
James W. Reil, CPGS
Senior Vice President
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Field Data

Landfill Perimeter
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E Z —..̂ /—...Ĝ . •.. E..̂  _.*... 3 ?—^-^. 3 '. -.
o o . . K in ••"..•.-.. °/•.-•-.•• ° . •
(SCUtO Z ."1 . a ....ti. -.;.._..:';*... fc.j.-̂..'_ Ct ".*.".: coct ct ••"•/..> -.'S' ̂  -;:.r-7- u ' •
CSKO K"^*"U *:-'.1* u """r"'*r. *—"~'*TV" w '-! * ''. ' .i_u u.:_^.ct..r r..... a. ,_.«... ̂ co..-.«. i:;. u......,' .'*• .

C/• s.' '-'o u uMO- to co
.CO Z E

H CU SO U
U - r E O U G E P -
E E — . — G E 3 — 3
O O P- G — O Ouin- o : - p- oococo z .... a ... ctcuct ct >• at u
5—U U - O • -S • O.515. j ^ j <E
C9CO p- " U U »-uui u.' ct •. • .' a . .... • to

,̂-̂ N Uw

SR30J09I



•)/w-l-(\/ / T H \ ni M
1

• -

m

.ij* .
™
e

f

- 1

i
i
t

- 1- 1

•

- ••

-.. .,

.,)

j.

!.
-.
• 1

l ; 1
i 1 'r

> 1

i

1
!

1

i i
i

1

1

i

\

I \
i I
' JT~t, /

to a\ — — — c u c u c o v ^ i n i n s o
•',-.._ —— —— M —— M M —— M M M M

Z O G G G1 G G O G' G O O G
O -.̂ D* sO sO sO ^ sC' *X sO SO sO stf sO

':; x —" cu co ".«»•" .m so r>. t» 0> G — cu
_ O • ' : . _ - ••«••«

en. . .1-1, - ".. O .0o u. u
— G ' -tO r . C*> .-
U ..CO . E.^ —— E ^ . ......... ..
p- CU sO . U » .. P- . ..u T . E G :: U O: ,: Z ..-„•; »-
E Z — . .—. G. : E .^ w .. -2 .—..._ 3oo .. I- o ••••** .o ouiui— o - »•: — ... t. >-.»• '̂ - • P. •:.. -..trcuco z. . a •:..*. . . _. _ > ̂  .-..i_ . ctct . > i u.
O— U U O j -Ct O;«ji> j . o . * -j . 5
OCA «"« UI ' : U »-uu u. ct . •:. . a . . to

i / ! ! M M I
h J i | I i i I i !

M M )
I

I I ! I I i
I !

Cl) 0i 00 CO CO «D 0- — CO — if \Ti

Z s D O J C t ' ^ O G ' G C i C G O O
CB CO f V IT' SO i£' 'J SO -X C' st' sC1
x —" tu co T Vi so f-. o:> 0« G — oj

r_j
.

if



COG < r - c ^ c o • c:> c to co cc st> IT' — "OJ"G ' cft'tri c< co co Q* o:>
^B ^M MM w. V4 Vrt' -P™ *̂  *̂ -̂  . ̂T -̂ ^ . ..

-.• _- _ _ Z G C1 G C1 G O G C' V 0".' Cu «*•
n.' G G' G Cj O C> G C' ffi G' G G • (9 ̂  sO sC SO %D *£ SO SC< lft V *r f*>
C3 M3 St' ** Sf SO St> %6 SO SO 'tf SO St' I

X--W-«>"«•'« rv cc- crv G-- ru " W r t " n ' * * *o • .1..-;.. •,.. .=.••. — — —
V. •

3
ct « co ..-. .E....... Ei..s_.. . r*... „..; ........ I ,- cu so u • p-
I- CO sO. U .......... -. - p- -I Ll *r E G :, U G Z
UI .-r ; . E G . U G —. Z '. .. »- •-. • E Z —...—.. G . ..E .. 3 —
Z = .-"..- G. . .E;...--. i. 3 -.. , 3 | o O p - t f t » - « O Oo o . - -i- G • -*-• "•"- • o •—••• o • • uin— o . . ;.. .. i- , . ouio— o . - - — . !?-.>_. o. .--,'v ••-.- • ocutn z.. a .̂...:. i ... cttscu'.o z. _ a .^. . _-....-.; .:.̂...... ct ... . • coct . cu ^ > x. u
COCt . . Ct . - > i • ¥. .: U • O—U U O .1 • , . « O P-o—u u . O .:..«.--..• u , T K- .. t..:. • «i i > j . . o j_ .. i.. • J <c _l«> i> -j _ o ..... -J . «..••.' ^ V • I toco M ui • u H-<3's> — u . u . H- .• M I uu u. ct.. . _ a couu L. cc. . a -.: w. ...-. u.

V y «_i t



-' -~cu "cu co co
M l / ?

rj
_ co 0» tf» co co co c& 0> tr. 0> oj -xi so

X-: CU '«.'>".*? v O I S . f 0 0 . G - C U I >- - - -
u -' ."•*.-*-- • I x so oj o& •?• G G: a1 G' o G. c c

O CO V * m SO 'X1 s£i st> sD sfi> 'X "•£••
x — cu co «» in st- is. o> 0» o — oj
O . - - - V2

\
."u ... *J

"i"" U * . • U

°,u „ - . - ^ „" — • " a
cuo: _,._ -a..-.- ;.-..-. £ • "ST¥s: 8rr. 5 -.. g 2

SS C - a " ' « w u

, ---. - \
- •. ' "-



T-rr'8-

/ i .' --H • .! i n • i <>

G.

CO sO CU 0> 0v 0» CO CC tO CO CO 0» tO

Z CT G" G C- G G G G -f CO CU SO
O vO S0 sl> «£i sO sO sO SO in f -f CO
x — cu <:o -9- in «_• is, o 0> o — tu
O ' M M M

o
Vt O Oo u u
— G CO CO
Ct • CO E E
p- CO sD U
u -r EO uo Z p-
EZ— M Q E 3 — . 3
O O (-!<•)— O • O"'*'*-' « »- oiS Ct

CC > it U
P -X U r-— "J J * _ -)

C9CO M ui U p- —
LJU U. U.' A CO .JU.

***\;-

I' z O G' G G O G1 G G G G O G
| ,t' » CD sD sC' vO SO sD sC> SO. .SO . sO .*O O sO
I" . x — cu co T in s&'is, ~c«" 0» o "— cu

cc o . oo u u
-̂.•» G CO tO

Cf • CO E ._ E . . . . .
»— CU sO U P-u -r EG u o z »-.•».'
EZ- -O E . . 3 - . 3 'o o p- a — o o.uu>- o —i- o . -.. .ocoi-ji z a . ....... .cc _ i.tua: cu > x .LI _;:.ve—u u o c . . y -•.--', »- T-.T-T.-



— OJ CO fs. CD 0» Q — OJ
o

• co

- J O
U L*co to

O
r. z — «00 p- ttl « 0

uu u,

Uv* titl ZIP. , 3R3
-
, ̂ »

•J) sO O s£» so so sl> so B Q) 09 5̂ ij) 5> O Qp 13 Q̂,
sO s» SO SO • *0 M»

co « u,o
M O _co

CO CO

5S- -§ 5uin— o — »-*
z S >u g 5ri a- -d

"

_



CO SO P>" ftl"'ru" — * OT' CO

Z O G1 G G. G G G G. ̂  OT* CU sO
t?s&sC" s c s O s O s o s o s o i n T r ^ r c o
z —" oj" en " v" "V> so is, co «7» G — cu

to. _ 1.".'.- "1 i \i-Tc'.. Vb. .o - u u«-.«'.• • ̂; to .-•... toa: . co. . : .. E ..... E. . .
P— CO sO U P—
U -*•• EG U G . Z h-
E Z - : - O -E .,.••**> -—.*3o o p- in — • . o o .
utf>— o ^ . -;-.-; .*"-. ft *J - .-' . ;
coct "*" ct " ""* >" " V it •• - - - w jCD—u u o. : « ••; o »- -j«> i > :J. _ . o „ .. r • J ..'. -I j ..1CKO — u u .. P- ' "", iuu . u, v o: . a . ' co u. ".,

•r.i'<r.- Vi. P.:'- / S<̂ > £-">*-

it H i iu\wP<
i
/

i

i f f i
to so so in v in in co ft *r vt m T
^J_MM —— —— —— M M M M M M M

Z O C> O G G f5' G C> O G> G C>
C9 SC . sO SO SO SO Sf' SO Vt> sD SO SO st'
X —" CU CO T Ift st» IS CC. 0» C- M c-Jo

- •«:« " g" • I
£ « 9 'g G ' U O '' g
E Z — — ® E.. . sJ —Q 0 »- G . •-« Ouitni-4 o — *"" Ĵ<»•*« ^ e ^
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-! • .^ "^ -• î -_- I - M.....:, ..-:.:.•:.[•-.•

ua
=-=---- ..... ._

. __*
•-»v



. . . . .

»UN*j L06

: ... I.:..": j ...:;•:,'. : •"•
I '";..'. I.'. ' '. br>ia4VA-cJ " «>BP>BM

* - - : — — f f l b o 1 1 0 7



ss<:8§r3 x £l

* 5

,-
Z

8i 3S
M

>

I

9lf I*

3r,

5-0.3.
:<

zo§

di>:

8
* «P ^ o tS

UJ

?
i

3

- s*4
3"

3

§

S

3

S

K =
U
2

-l- _, UI
• ° 2
" V *t? y- Si xO p- Kii
5

X

g
o

c

a
UJs
£

O
«

oe
UJ
iU

Fi/U 31V3S

co

oe

£!
UI

-IV-

5IBSH«

ON 19001

Id
(Hld30)

4t»Nnu

s

$

3

n

s 8

5

\
,s

<riuCL

\̂
is
N

3

I
O

-,ccw
ni

M

j
UJ
OT

5
•
*

>
a
UIo
of
i

£
M

S

Sii
5
•
vfl

* - - ^
>

V)

i»
X3

N

N

2
6
<

§1

\\\\

§
&
I
*

2ooe
ui

o

>t

I

U.

S

2
II?

*3

9

t'
en

&

. 2
UJ

I «,
UI

o

108



"TSOi .„,»• _ . _, |_QQ

MOLCNO.

tOAL W SURVEYS"
-* / •'•
Z OF 4

COMPANY tcr/sn
PROJCCT 30K7-C12.0»OU NO. „.«

CLIENT REPRESENTATIVE c. trw,
CALLED DEPTH FT. ELEvAt'ioN1" ' "T73
MOLE DIAMETER m. WATER LEVEL FT.

LOCATION

DIAMETER*. 0 M.
WALL THICKNESS*"

-T_TE.4

*,"
FACTOR

UNIT *1OFFICE *«•>
OPERATOR eiC

DATE 12>4«r-U

DRILLING FLUID Alt
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